One of the problems involved in circadian rhythms in biological systems is how they are used as the time scale for photoperiodic responses, such as flowering in some of the higher plants. To approach this problem, a preliminary knowledge is required of the mechanism of entrainment by light-dark cycles and to what extent the overt circadian rhythm reflects the rhythm of the light sensitive oscillator.
[The light sensitive oscillator, or the A-oscillator, is an innate entity, not yet physically localized, which responds to the light-dark regime, and on which the overt circadian activity, the B-oscillator, is locked (13) .]
In order to study the mechanism of entrainment by light-dark cycles many workers have used the effects of single light pulses on the phase of an otherwise free running circadian oscillation [sum- marized by Aschoff (1) and Pittendrigh (11) ].
This method was applied also to the rhythm of leaf movenment of the day-neutral-plant Phaseolus multiflorus (9) and the rhythm of petal movement of the short-day-plant Kalanchoe blossfeldiana (3, 4) . The results of these sttudies have shown that the effect of light signals on the rhythm of higher plants is similar to what is known for other organisms. However, for K. blossfeldiana, Bunning and Zimmer 1 The material presented in this paper is part of a dissertation submitted to the Department of Biology Princeton University in partial fulfillment of the requirements for the degree of Doctor of Philosophy. 2 Supported in part by a NSF grant to Dr. W. P. Jacobs. (3) concluded that the overt rhythm of petal movement cannot be dissociated from the light sensitive oscillator, whereas Engelmann and Ho-negger (4) concluded that the coupled oscillator model fits unequivocally their results.
Since the time measurement process in a photoperiodically sensitive row and fig 4 lower tracing) which reached their minimutm leaf position about an hr earlier than the average of the first set of plants, showed an advance of 8 to 9 hr, a magnitude characteristic of the response to single light perturbation at this phase of the overt rhythm. The advance, according to the second hypothesis should be run in the order of +3 hr.
In view of these results, the question arises whether one can distinguish between the light sensitive oscillator and the overt rhythm in Coleius leaf moveement. T'o answer this question a method designed to separate the light and temperature effects similar to that suggested by Pittendriglh et al. (13) was used. Plants entrained bv light-dark cycles, then kept in dim light, received a 70 temperature drop (fromi 21'-140) for 8 hr, starting at hr 2300 EST on Day 0, where according to Wagner (15) there wvas a significant response to a low temperature pulse in Phaseolus multifloruis leaf movement. The results show (table IIIB) that the first 2 cycles after the temperature pulse were delayed by about 2 hr. but that this delay did not persist into the third and fourth cycle. Figure 5 , middle tracing. indicates that lowering the temperature in this manner did not change the actual pattern of the leaf movement.
In aniothler experiment the same temperature decrease was followed by a 4-hr light signial at lhr 0200 E-ST on Day 1. If the transients recorded durin,g the first 2 
